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Improvements in or relating to the Drying of Starch 



AVe, CoKN Products llEiuNiNt; Com- 
pany of 17 IJaKery Place, Neu' York, 
United States of Aiiioiica, a t-orporatioii 
organised under (lie laws of the »State. of 
5 New Jersey, United States of America.' do 
hereby declare the nature of this invention 
and in what nianuer the same is to be per- 
formed, to be i)articularly described and 
ascertained in and by the following state- 

10 nient : — 

This inv^;iition relates to the diying of 
materials existing iji, or capabh of I)eiiig 
reduced to a finely divided state; aud i>ar- 
ticularly to the dryin^r of materials of an 

15 organic character which, under ordinary 
couditions cannot be subjected to liigh 
temperatures without injury or detri- 
nienuil change. 

Starch is primaiily a material of this 

20 sort; and one of tlie objects of the inven- 
tion is to provide a novel method of con- 
tinuously <Irying starcli, using air, or 
other drying gas, at liigli temperatures, so 
manipulated, however, that the starch is 

25 not gelatinized in spile of the fact that the 
air IS heated to a temperature very much 
higher than the gelatinizing tempVrature 
of the starch; the continuous operation 
and the emi)lo3nnent of high temperatures 

30 making the process <iuick, convenient and 
economical in comparison with starcli dry- 
ing processes now in common use. Of 
these common methods two are most fre- 
quently used, both being based u|)on the 

36 assumption that as starch containing, say 
45% of water (the usual water content of 
starch from the washing filters), will gela- 
tini;5e at about 100' F.. it is not feasible 
to apply a drying gas to the starch at tcm- 

40 peratures above 100° F., until sulllcient 
water has been removed to prevent gel at i- 
nization. One common method of drying 
starch is the kiln method. According to 
this method the starch is placed on trays, 

45 or in vertical compartments having fora- 
minous walls, and moved through <lrying 
tunnels through which heated air is moved 
in o|)posite direction to the movement of 
the starch, great care being taken that the 

50 air coming into contact with the -10% 
moisture starch should not be at the tem- 
perature above 150* F. The air may in 
fact enter the kiln at about 225** F., but 
this temperature is reduced to about 
[PHce 1/-] 



l-JO** F. before it comes into contact with 55 
the wet or entering starch. 

The other common method of drying 
starch involves the use of a rotary drier. 
The air enters the drier at about 300' F. 
but meets the partially dried starch. By UO 
the time the air has reached the wet starch 
entering the other end of the drier, its 
temperature has been reduced to about 
14U' F. 

According to (he method of the present 05 
invention, starch of 40%— 50% water con- 
lent, or less, may be dried , in a continu- 
ous operation, by contact with air heated 
to temperatures of 300' F.. or even much 
higher, up to 1000' F., without producing 70 
the gelatiuization or other detrimental 
olVect. This has been found to be pos- 
sible if the starch cake (the starch having 
a water content as above indicated aud 
being in a moist but non-fluent state) is 75 
disintegrated by a millin*: operation 
which leduces it to a finely divided state 
in which the starch particles are sus- 
pended in the air through action of an air 
stream through the mill. In such state 80 
the evaporation of the water is so rapid 
that even with the drying t?as at high tem- 
peratures, far beyond the gelatinizing 
temperature of starch, gelatiuization does 
not take place. AVith tlie starch particles 85 
disi)ersed and suspended in the air, the 
aggregate of the surfaces at which evapo- 
ration can take place is so large that the 
heat of the drying gas is converted into 
the latent heat of evaporation, and enough 90 
of the water evaporated, all in such a short 
tnat lUe starch not Grelatinized. 
The starch is quite as free from gelatinized 
particles as starch dried under tue old pro- 
cesses. The air stream serves not only to 95 
remove the majority of the water but also 
to rtMuovc the finely divided starch from 
the disintegrating o])e ration. 

The process may also be employed on 
starch a»id water inixtures containing 100 
more water tlian indicated above. 

A further object of the invention is to 
provide a system of starch drying in which 
there will be no cscajie of starch dust to 
tlie atnuisphere. A starch drying opera- 105 
tion. if the starch is dried to the usual 
air-dry state in which it contains about 
12% moisture, produces about 5% to 10% 
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of dried starch particles which are so small 
that thev Avill float in the air and niay be 
regarded as dust. These particles cannot 
be economically sei)arated from fhe air by 
5 ordinary mechanical separators. If this 
<lust esca]>es from the drying apj»aial iis, u 
Joss of starch rcsuMs and there will be 
danger (»f staich dnst explusiojis. Accord- 
ing to the present process, all of Uie air 

10 discharged frojn the ajjparatus is substan- 
tially dust free. 

The invention is illustrated, in a pre- 
ferred embodiment, in the accompanying 
drawing which is, however, mora or less 

15 diagrammatic. The a]>partns shown is a 
pielerred aj)paratns tor carrying out the 
process, but. tlie jnocess is not to be con- 
sidered as limited to the use of this par- 
ticular apparatus. 

20 deferring to the drawing, A designates 
a mill of any preferred tyi)e, such as the 
hammer mill indicated, into which the 
starch is fed by nieans of the rotary feed- 
ing device B. C is an air heater con- 

25 nected by pipe D with the mill A. The 
starch cake is reduced in the mill to a 
finely divided state and the starch i)ar- 
ticles are put into suspension by air intro- 
duced into the mill through pii)e D. 

30 Eva])oration takes place instantaneously 
reducing the moisture content of the 
starch to about 20%. With this percent- 
age of moisture, the starch is in a pul- 
verulent state and is carrie<l through the 

35 pipe E by fan F to the cy(done collector 
(t which inay be of usual construction. 
The material is damp enough, however, to 
be dust] ess at this stage, and tlie excess 
air withdrawn from the "dust collector i) 

40 through pij)e H may be discharged to the 
atmospliere with no attendant disadvan- 
tage. The starch is fed by the rotary 
feeder I from the hopper of the dust col- 
lector into a pipe J which joins a hot air 

45 pipe K leading from the heater C to a 
second cyclone se])arator L. The air enter- 
ing the mill through pipe D, and the air 
])assing through the pipe K may be at 
temperatures of 300* F. or higher. The 

50 application of heat to the starch powder 
delivered into the pipe K further reduces 
the moisture in the starch to about 12%. 
The starch from the separator L passes 
through spout M to any suitable receptacle 

55 for receiving it, such as the bag N. 

The starch entering the separator L will 
have a low enough moisture content so 
that there will be a certain quantity of 
dust too fine to be separated from the air 

50 by the separator. The air from the cyclone 
separator li is therefore not discharged to 
the atmospliere but is conducted tliroujrh 
pipe 0 provided with a fan P, to the mill 
A, pipe 0 being shown as tapped into 

65 pipe D. 



A practical operation of the process as 
applied to starch having a moisture con- 
tent of 40% is as follows : 3000 cubic feet 
of air is drawn through the air heater 
per minute and heated to 300" F. 1500 70 
cul)i(^ feet <»f this air passes into the mill 
through tile piiie connection D. 1500 
cubic feet passes through pipe it to the 
separator L. 45% moisture starch cake 
is fed into the mill at the rate of 10 pounds 75 
per minute. The starch entering the 
se])arator G contains 20% of moisture and 
the air discharged from this separator is 
dust free. The nu)isture content of the 
sfarrh tMilering the separator L is 12%. 80 
The air discharged from the separator L 
and returned to the mill may contain be- 
Iween 5% and 10%, on dry substance 
basis, of the starch treated, and is re- 
covered by being sent back to the 85 
mill A. 

Having now particularly described and 
ascertained the nature of our said inven* 
tion and in what manner the same is to 
he performed, we declare that what we 90 
claim is: — 

1. A method of drying starch in a moist 
but non-fluent state without substantial 
gelatinization of the starch in which the 
starch cake is subjected to a disintegrating 95 
operation to reduce it to a finely divided 
state and is simultaneously subjected to 
contact with a stream of drying gas at a 
temperature above the gelatinizing tem- 
perature of the starch, which stream 100 
serves both to remove the major portion of 

the nioisture and to remove the finely 
<Iivided starch from, the disintegrating 
oi)cration. 

2. A method as claimed in claim 1 in 105 
which the starch is in a plurality of stages 
subjected to the action of drying gas. 

3. A method as claimed in claim 1 or 2 
in which the starch, when being subjected 

10 the action of the drying gas, is in sus- 110 
pension therein. 

4. A method as claimed in any of 
claims 1, 2 or 3 in which the staich is 
dried the gas to a moisture content such 
that it is dustless. 115 

5. A method as claimed in any of claims 
1, 2, 3 or 4 in which the air and dust are 
separated from the starch and the dust 
laden air is returned to the milling opera- 
tion. 120 

n. A method as claimed in any of claims 
1, 2, 3, 4 or 5 in which the temperature 
of the gas to which the starch is first sub- 
jected is such as will rapidly evaporate 
water from the starch and reduce the same 125 
to a pulverulent but substantially dustless 
state, for example, to a water content of 
about 20%, while further treatment 
reduces the water content, for example 
to 12%. 130 
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7. A method as claimed iu any of the 
foregoing claims iu which the starch haa 
an initial moisture content not suhstan- 
tially in excess of 50%. 
5 8. The method of drying standi as 
claimed in any of the preceding claims, 
substantially as described. 



Dated this 30th day of June, 1939. 

DICKER, POLLAK, MERCER, 
TENCH & MEYER 
Chartered Patent Agents. 
20-23 Ilolborn. London. E.C.I, 
Agents for the Applicants. 
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